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ABSTRACT 

The Turgay région is con.sidercd as the north-ea.stern border of the 

Peri-Tethyan basins duiing the Cretaceous. This area contained éléments of 

each area's faunas; the rclatively vvarm Pcri-Tcthys faunas with chc coolcr West 
Siberia faunas. Cretaceous deposits are found throughout the Southern Urals, 
especially in the western and Southern Primugodzharie, Aktyubinskian 

Priuralie, and Pri-Irgizsk)  ̂areas. Cretaceous deposits are covered by Cenozoic 

rocks, shown from well cores of rhe south-eastern betrder of Mugodzhar 
mountains, l’urgay and northern PriAralie. 7’he Lower Cretaceous in the Sou¬ 

thern UralvS was prcdominatcly contiueiual. In rite western Primugodzharie 

and Aktyubinskian Priuralie région, marine sédiments of Neocomian, Aptian 
and Albian âge were deposiced. Red continental sedimentary rodes were depo- 

sired during the Neocomian. Coal and bauxite were deposited during Aptian 

and Albian. l’he Lower Cretaceous boundary was marked by a marine régres¬ 

sion, while the Aptian and late Albian-early Cenomanian are characterized by 

extensive continental rodes on rhe entire territory, with the exception of the 

l urgay région. A widespread marine transgression is évident during the 

Cenomanian. 
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This transgression influenccd the sedinienrarion in thc Southern Urals, Easc 
European. Sqnhian, '[ uran and West Siberian pktforms. Upper Cretaccous 

was dominatcd by shallow marine fades. Coastal and shore deposlcs. Marine 

transgression continued iintil  late Maasirichtian. The end of the Late 

Maastrichtian was characterized by the appearance of very shallow water and 
lagoonal régressive fades, d'hc Cretateous/Paleogene boundary w’as marked by 

a pause of sédimentation with erosional unconformitles in the boundary bet- 

ween the Maastrichtian and Danian. boraniinifera, radiolaria, bclemnites, sela- 

chians, molJusca, pollen, and spore revcal the timing of events and suggest the 
paleoenvironment of this région during tlie Upper Cretaceous. 

MOTS CLÉS 

stratigraphie, 
corrélation. 

Crétacé, 
Oural méridional, 

paléontologie. 

RÉSUMÉ 
La région de Turgay représente la bordure nord-orientale de rensemble 

Péri-Téthysien au Crétacé. Cette région comprend des éléments des diverses 

provinces fauniques; des faunes Péri-Téthysiennes relativement chaudes et 

des faunes froides Sibériennes. Des dépôts Crétacés existent partout dans 

rOural méridional, et particulièrement dans les zones occidentales et méri¬ 
dionales de Prémugodzharie, du PériOural Alctyubinskien, et les zones de 

Péri-Irgizsky. Des forages de la bordure sud-orientaJe des monts Mugodzhar, 

Turgay et de PériAralie septentrionale onr révélé que les sédiments Crétacés 

sont recouverts de roches Céno/oiques. Le Crétacé inférieur de TOural sep¬ 
tentrional c.sf c.s.sctuicllcmcnr continental. Dans le Primugod/.haric occidental 

et la région du PériOural d*Aktyubiiisk. des sédiments marins du 

Néocomien, de TAptlen et de l’Albicn  existent. Dc.s roches scdimcntaires 
continentales rouges se sont déposées au cours du Néocomien, puis du char¬ 

bon et de la bauxite à l’Apticn ci l’Albicn. La limite inférieure du Crétacé 
est marquée par une régression marine alors que TAptien et PAIbicn supé- 
rieur-Cénomanien inférieur est caractérise par une grande extension des 

dépôts continentaux, sur rcn.scmblc du territoire, sauf d.ins la région de 

Turgay. Une large iraiisgrcssion marine se manifeste au Cénomanien. Cette 
transgression a influencé la sédinieniaiion dans l’Oural méridional, l'Europe 

orientale, et les plates-formes Scyihicnnc, de Turan et de Sibérie occidentale. 
Le Crétacé supérieur hir dominé par des faciès de mer peu profonde, et des 

dépôts côtiers et de rivage. La transgression marine a continue jusqu'au 
Maastrichticn supérieur qui s*c.st terminé par dc.s faciès rrès peu profonds et 

régressifs lagunaires. La limite Crétacé/Paléogène fut marquée par une pause 

de sédimentation et des discontinuités érosives à la limite Maastrichticn- 
Danien. Les foraminifères, radiolaires, bélemnites, sélacbjans, mollusques, 
pollens, et spores indiquent la chronologie des événements et révèlent les 

types de paléoenvironment de cette région au cours du Crétacé. 

INTRODUCTION 

Tectonic activicy in the Uralian mobile belt cea- 

sed at thc beginning of the Mesozoic, completing 

the suturing of the Russian platform and West 

Siberian plate. A new tectonic régime began to 

evolve. During thc Late Jurassic-Lower Paleogene, 

the Uralian epihercymian platform was generally 

uplifted. Mountain building coupled with éro¬ 

sion were the predominate mechanisms during 

this tinte. Thin beds of continental sédiments 

were accumulating in the surrounding basins. 
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During ihe carly part of the Cretaceous» the 

northern portion of che Urals downwarped at a 

faster race. A transgressive cycle flooded this 

région wirh northern boréal watcrs. Thb epicon- 

tinental sea was a mixture of waters from the 

Polar» North Atlantic and North Pacific paleoba- 

sins. The Southern portion of the basin was not 

invaded, as ihere is only évidence of continental 

sédimentation in local dépréssions. 

During che latcr parc of the Crevaceous» the Sou¬ 

thern porrion of West Siberia was tectonically 

downwarped allowing the transgressions ro fully  

invade che Russian Plarform,. West Siberian Basin 

and Peri-Tcchyan basins of che Turanian Plate. 

The Turgay trough allowed the north-western 

portion of central Asia and north-western 

Kazakhstan to expérience marine conditions 

(Papulov 1974). 

This connection influenced the microbiota of 

West Siberian during rhe l.ate Cretaceous. 

Eléments of che Terhyan fauna are found in 

semi'isolared marine basins. Components of 

foraminifera, radiolarian and mollusca of the 

West Siberian région can be correlated to the 

fauna of che Peri-Tethyan région. The Turgay 

Trough records rhis mixed fauna. 

The Turgay Trough Is situated between the east- 

ern slope of sourhern part of rhe Ural Mountains 

and che Kazakh Shickh The northern Turgay 

area has well preserved Upper Cretaceous assem¬ 

blages and is a reference section tor foraminilëra 

and radiolaria for Cenomanian, Conacian» 

Santonian, Campanian, and Maasirichtian. 

Upwarping in the north near Kustauay City, 

Kazakhstan, was the Southern limir between rhe 

West Siberian basin. South of this area marked 

the area of the Peri-Terhyan basins, wbere arctic- 

boreal waters of West Siberia raixed with the 

warm waters of the Peri-lëthys. This basin bas 

faunal représentatives of the warm waters ot Peri- 

Tethyan ba.sins with the arctic-boreal faunas of 

West Siberian basins. I hese assemblages are key 

to understand rhe interaction of the West 

Siberian, European. and Peri-Tethyan basins\ 

Understanding the biostr-atigraphy iri the 

Cretaceous of the Southern Urals will  help to 

correlate viming of events of the Peri-Tethys and 

West Siberia. 

Fig. 1. — Location map. la. Or’-llek Hills area; 1b, Mugodzhar 

Mountains: le. eastern Mugodzhar Mountains; 2a, 
AKtyubinskian Priuralie; 2b. western Prtmugodzhane; 2c. South¬ 
ern Primugodzharie; 3a, north-eastern Uslurt; 3b. northern 

PfiAralie; 4a. western side ot Turgay Trough, 4b, soulh-western 

Turgay; 4c. Turgay Trough: 4d. eastern side of Turgay Trough. 

STUDYAREA 

This area encornpasses a vast région (Fig. 1), with 

few ovuerops. The termination of the Urals in 

rhe South is hordered by tlie Of-Ilek Hills and 

Mugodzhar Mountain.s. The Of-llek Hills (alti¬ 

tude 30-509 m) repre^sents the dividc between 

the Of and Ilck Rivets basins. The Or-llek Hills 

arc approxîmately 100 km wide, ranging from 

Orsk City on the east ta Aktyubinsk City ou lhe 

west; and 200 km long, extending from ihc Ural 

River Valley on the north, to Kandagach in the 
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South. The Mugodzhar Motinrains are low moun- 

tains South oF the Or’ River* The Mugodzhar 

Mountains consist in sev^eral ranges and groups oF 

low mountains and hills. The highest peaks an? 

approximarely 650 meters. The Shoshkakolian 

Range (altitude 274-408 ni) is the most Southern 

extension ol the Mugodzharian Range. 

The Podutalian area (Hmbian ITateau) is South¬ 

west of the Or’-llek Hills, Mugodzhar 

Mountains and Shoshkakolian Range. The 

Embian Plateau is an erosional surface draining 

toward the PriCaspian lowland. The East 

Mugodzharian plateau is norrh-east of the 

Mugodzhar mountains and south of the Or’ 

River. The Hast Mugodzharian plateau drains 

toward the Turgay plateau. 

The south-wesiern portion i.s formed by the 

north-eascern Irame ot the Ustyurt Plateau 

(100-200 m) and the Shagray Plateau 

(100-150 m) and the Shoshkakolian Range in 

the south. The PriAralian Plain (150 m) is the 

territory north of Aral Lake. le contains the 

sandy Bolshic. Malye Bnrsiiki, Barshakum and 

PriAralian Karaltum Déserts. The eastern portion 

of Turgay l'rough is rhe Turgay Plateau. It is 

spread between the massifs ot the sourhern Lirai 

mountains, east of the Mugodzhar Mountains 

and west of the low lying îxazakh Melkosopoch- 

nik Hills, Central Ka/akh. The length is around 

800 km (north-south), and width (east-west) is 

300-450 km. 

The south-western païf of Turgay Plateau, adjoin- 

ing to the Easç Mugodzhar Plateau, is called the 

Pri'lrgiz Plâin (150 in). The western part of the 

Turgay plain is the eastern border of Zauralian 

Plateau (altitude 250-350 m). The Turgay Plain 

in the north is called the Kustanay Plain (altitude 

170-220 m): the central part is called the 

Aday-Urka)'ak plateau (altitude 220-300 m); the 

east is called the E;tst Turgay Plateau (200-400 m) 

and the south is called che South Turgay Plain 

(altitude 150-180 ni) (Miletsky, 1981; Ozhiganov 

1964; Zakltarov Si Udri 1971; Verescliagin et ai 

1975; Gerasimov et ai 1968; Yanshin 1953). 

STRUCrURAL OVERVIEW OF AREA 

The Lirais are divided into areas that reflect dif- 

FiG- 2. — Scherne çt subdivision of Lirais 
dunng lhe Cretaceous. t. Preduralie: la. Polar. Pripolar and 
nofihern Preduratie; Ib miclclle and Southern- 2. Zauraüe 2a. 
Pripolar and north westorn Zauralie; 2b. Pripolar and north; 2c, 
middie and south-wost 2ù. mtddie and south. 3. 
Predmugodzhàriu; 3a, Orakyâiea; 3b, Khobdinsky, IleksKy, and 
Zhurunsky area; 3c, north-west Turgay; 3d, north-east Turgay. 
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ferences in structure iind depositional environ- 

mènes. The Russians refer to thèse as struciural- 

facies divisions. Figure 2 shows the general 

schemc of chc struccural-facies divisions of rhe 

Urals during the Crcraceous. This paper empha- 

.sizes the Upper Cretaceous events that occurred 

in the Southern rerminarion of the lirais and 

adjacent territories (Fig, 2: 3a'd)) 

The Southern lirais is subdivided into four main 

structural-facial zones (Fig. 1): (1) Southern ter- 

mination of the Ural Zone; (2) western adjoining 

plains or Primugodzharie and north-easrern 

Pricaspian Zones; (3) Southern adjoining plains 

or PriAralie and nnrth-eastern Ustyurt Zones; 

and (4) eastern adjiùning plains orTurgay Zone. 

The Or'-lick Hills area corresponds lo che 

Central Uralian anticlinorium and includes the 

area west of che Kosisteksky région (the Southern 

continuation of the Sakniarian Zone of Southern 

Urals), and the area casr of the Kempirsaysky 

région (conriniiation of South Uralian Zone). 

The Mtigodzhar Mountain area (Fig. 1: la-c) 

includes the sr>uthern terminations ot three 

widespread Uralian régional structural unies: 

Tagil-Magnitogorskian synclinorium, East 

Uralian anticlinorium, and portions of rhe 

Zauralian anticlinorium. 

The Primtigdozharie Zone (Fig. 1: 2a) includes 

the area west o( the Mugodzhar Mountains and is 

referred to as the Aktyubinskian Priuralie area. 

This corresponds to Aktyubinskian pericline 

rrough of ihe Ural fold sysccm, which is partly 

covered hy Mcsozoic-Cenozoic hlanlvct deposits. 

The western Primugodzharie (Fig. l: 2b) is a 

broad belt west of the Mugodzhar Mountains. 

This area corresponds to rhe Kempirsayskian 

Zone of Ccntral-Uralian antitlinoriuiri und to che 

eastern border ol Pri-Caspian dépression of Easc 

Europeaji platfornt. The western portion of chc 

western Primugod/harie and .Southern Primugod¬ 

zharie areas are similar to the east-norih-eastern 

parts of chc PriCaspian lowland area. In the South¬ 

west area of the Mugodz.har Mountains, ihe 

région referred to the Southern Primugodzharie îs 

located (Fig. 1: 2c). The ShoshkakoHan Range is 

located in this région and is considered as a conti¬ 

nuation of the Mugodzhar Mountains, which is 

équivalent lo the eastern part of soudi Emba area 

(Zakharov & Udris 1971; Sobetski 1982). 

The PriAralie Zone is located in the souihern 

adjoining plains (Fig. 1: 3a. b) The western por¬ 

tion is referred to the north-eastetn Ustyurt 

région. It is formed by horizontally bedded 

Neogcnc, Oligocène, F.occnc, and Cretaceou.s 

deposits. This area is équivalent to the eastern 

part ol the PriUstyurt area. The northern 

PriAralie adjoins the North Aral Lake and is cha- 

racterized by a Palcozoic geosyncline basement 

and thiclc McsozoiC'Ccnozoic sedlmenrary cover. 

The Turgay zone (Fig. l: 4a-c) includes the 

Turgay Plateau from the West Siberian plain in 

the north to rhe PriAralian Karakuin Deserr in 

the South. Therc are scveral fold Systems idenii- 

fied in this' area, includîng the Kustanayan syn¬ 

clinorium, Ubaganian anticlinorium, Aksuar- 

skian synclinorium, and Esilskian synclinorium. 

In the eastern slope of the Urals, rhe Zauralian 

anticlinorium is che western border of rhe Turgay 

trough. The south-western Turgay région is 

situared between rhe Mugodzhar mountains und 

the northern PriAralie. This area has a cleepiy fol- 

ded basement wich a well developed sédiment 

cover. (n rhe Southern portion is the boundary 

between the Central Kazakhstan fold sysrem, 

PreCambrian and Early Paleo’zoic rocks ourcrop 

in the Ulyiauskian anticlinorium and form the 

eastern frame of furgay rrough. 'Fhi.s région is 

referred to as rhe eastern border ol Furgay trough 

or eastern Turgay. These boundaries are welt 

documented in rhe litcrature (Mileisky 1981; 

Ozhiganov 1964; Zakharov & Udris 1971; 

Yanshin 1971 ; Vereschagin et a/. 1975; Moskvin 

1986, 1987; Naidin et/y/. 1986; Papulov 1974). 

S'FRATIGRAPHY OF CRETACEOUS 

DEPOSITS 

CENüiVL4NlAN (Figs 3-5) 

During chc Cenomanian, the Southern Urals 

range from continental to marine. Continental 

and semi-marine (lagoonal lacusirine) rocks of 

upper .*\lbian ro lower Cenomanian (AJcykuduk- 

skaya Formation). Coastal marine rocks are cha- 

racceriscic of the Nogaytinskaya Formation 

(Primugodzharie and PriAralie) in the 

Primugodzharie and PriAralie régions. Semi- 

marine and continental rocks of Cenomanian- 
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Turonian âge (Slictiregizskaya and Novoko- 

zyrevskaya Formation) are located in Turgay.. 

Lower-middle Cenotnanian Coastal marine depo- 

sits are found in thc western Primugod- 

zharie and Akiyubinskian Priuralic. Upper 

Cenomanian deposits in tlic western areas are 

absent. 

The latc Albian - carly Cenomanian Altykuduk- 

skaya Formation occurs on marine deposits of 

the Aptian-AJbian Bogdanovskaya Formation in 

the Aktvmbinskian Priuralic région. The 

Altykudukskaya Formation in western 

Primugodzhnric andOr-Ilck Hills is unconform- 

ably laid on Paleozoic rocks. In thc Southern 

Primugodzharic, north-easterti Uscyurt and 

northern PriAraÜe, thc Altykuduskaya Formation 

lies on the continental deposits of the Aptian- 

Albian Karashataukskaya and Kysylshenskaya 

Formation. Ifi the western area the 

Altykudukskaya Formation has surface oiitcrops. 

l’hroughout thc rest of thc région, the deprh has 

been determined by boteholes (Zhelezko & 

Segedin 1972; LMilcrsky I9S1). 

The AJcykudulcskaya Formation mainly consists 

of whitc to yellow, siltstones ro conglomérâtes, 

unconsolidated clays to gravel, with sandy 

concrétions and plant débris. Two sections can 

be recognized. The lower unir contains lighr grey 

to ycllow-grcy, poorly soited, qiiaitz rich sands in 

horizontal or slanting beds. Gravel and pebbles are 

found in die sand layers with kaolinitc. The total 

diiclciiess of the lower unir ranges from 20-120 m. 

Spores and pollen (SPA IV. 1) from early 

Cenomanian âge are found in thc lower units. 

Fig. 3. — Corrélation of Upper Cretaceous deposits of eastern PriCaspian, Aktyubinskian Priuralie, and western Primugodzharie. 
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The iipper portion of rhe Altykudukskaya 

Formation is fount] in the western areas and has 

wcll preserved selachia (shark teeth) wtiich arc 

from the Palaeoanaconu volgensîs Zone of Albian- 

early Cenomanian âge (Zhelçzko & Segedin 

1972). Flora from the Koldenen-Temirskian 

palcoflora (LFA 1) of laie Albian-Cenomanian 

age is found in sandy horbons (Shilin 1986). 

In the eastern PriCaspian région, transgressive 

Cenomanian Coastal and deeper marine deposits 

are found on continental Albian rocks. J'he 

Cenomanmn roclts in this area consist of yellow- 

grey, grcen-grey, yellow, quart/ rich glauconitc 

sands, grey sandy clays, and sandstones. 

Ammonites of the Kamaroites grossouvrei Zone 

(early-middic Cenomanian); selachians of the 

Palaeoanacorax ohliquus Zone (early-rniddle 

Cenomanian); mollusca of Oxytoma pectinata 

Zone (earJy Cenomanian); and foraminifers of 

the Gavtdinella cenorruinica Zone (early-rniddle 

Cenomanian) are found. The total thickness 

ranges Irom 20-40 m (Nevesskaya 1985; Azbel 

& Grigyalis 1991). 

Idie western Pj’imugodzharie. transgressive depo- 

sits of marine quartz sands, sÜtstones and clayey 

siltstones of the Nogaytinskaya Formation over- 

lics continental deposits of rhe Altykudukskaya 

Formation. The total thickness of rhe 

Nogaytinskaya Formation is 5-10 m. Typically 

clayey siltstones are in the upper portion, wicli  

beds of mollusca and .selachians ot the 

PaLuvanUCorax obliqum Zone toward the middle 

Or'-llek Hills 
Southern Primugodzharte 
North-eastern Ustyurt 

Northern PriAralie 
T urgay 

marly, chalky, clayey, sandy 

marine Coastal rocks 

20-170 m 

clayey. marly, sandy marine 
Coastal rocks, marine rocks 

110m 

clayey, marly 

marine Coastal, 

marine rocks 

87 m 

Zhuravlevsakya Formation 
sandy, clayey. marly, siliceous 
marine Coastal, marine rocks 

_ 5-65 m 

clayey, sandy, 

marine Coastal, 

marine rocks 

20 m 

® sandy, silty, 

5 clayey 
4: siliceous marine 
(Q 

Q Coastal, 

marine rocks 

J sandy, 

I clayey 

^continental 

Coastal' 

clayey, sandy marine Coastal, 
marine rocks 

15 m 

I sandy, clayey continental, 

Coastal marine rocks 

9 m 

clayey. sandy. sandy. clayey. .marine rocksi 
silty continental silty I 30 m 

rocks marine rocks |-;--j 
Iconlinental 

_L® m_80 m __ I rocks 30 m 

Altykudukskaya Formation 

sandy, clayey continental, coastal-marine, 

lagoonal rocks 

20-160 m <D 
£ 

(A 

sandy, silty 
continental, 

semi-rnarine 
rocks 

25 m 

sandy, 
clayey 

' contin¬ 
ental 
rocks 

0-100 m 

Fig. 4. — Corrélation of the Or’-llek Hills, Southern Primugodzharie, and Turgay. 
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to lower portion of rhc section. Conglomérâtes 

and sandstones are in the botrom of the section 

(Zhelezko & Segedin 1972). 

Cenomanian-Turonian (Figs 3-5) 

The Cenomanian-Tutonian rocks arc widespread 

in the Tiirgay trough and represenced by the 

Shetirgizskaya Formation (continental to semi- 

marine) and Novokozyrcvskaya Formation 

(continental). Surface outerops arc only found in 

erosional and karst dépressions. 

Composition of the Shctirgirzkaya Formation 

varies with the area. In the northern part of the 

Turgay trough-, the Shctirgirzkaya Formation is 

about 10 m rhick, composcd ol grceu-greeu 

monmorillonite-beidellite sandy silt)' clay to kao- 

linite clay.s with lignite, coal and pyrite. This sec¬ 

tion lies unconformably on Carbonifereous 

limestones, wiili  Santonian marine deposits lying 

on top of the section (Papulov et ai 1990). 

In the soutliern part on vhc Kazalvh Republic, the 

deposits arc thicker (up to 60 m) and range Irom 

coarse grained sandstones to silty claysiones, with 

some plant débris. The lower portion of the 

Shetirgizkaya Formation contains sporcs/pollcn 

of early Cenomanian âge, whilc the upper por¬ 

tion corresponds to lace Cenomanian-carly 

Turonian. Flora of Cenomaniân' luronian age is 

also found ofrhe Ayat.skian régional flora (Shilin 

1986). Marine deposits of thé Santonian age lie 

on top, while Albian grey clay.s arc at clie base of 

the section, 

The Novokozyrcvskaya Formation lies on wea- 

thered Paleozoic rocks chroughouc the région 

Overlying disconformably varies from Santonian, 

Campanian, Maasnichtian or Paleogene, depen- 

ding on the location. A 43 m section is found in 

the Novokozyrevsky' quarry, near the Tobol River 

near the town of Okcyabrsk}*. The bottom of the 

section coniain.s kaolinito-hydromica clays with 

clasts of Paleozoic rocks. A 15 m layer of bauxite, 

which is commercially mincd, is présent up in 

the section. Fhc top of the section is approxima- 

tely 15 m of kaolinitc-gibbsite dark clay with 

lignite and coaly plant deposit, with che upper- 

raost concaining bauxite with plant remains. 

The Novokozyrcvskaya Formarion rhroughout 

this région ranges in fhickness from 0-100 m. It 

can be characterized by three parts including a 

lower coarse grained sandstone, a middie bauxite 

bcaring layers, and an upper kaolinire clay with 

plant remains. The lower part usually contains 

sporcs/pollcn association of early Cenotnanian 

age, with the middic and upper layers coiitaining 

latc Cenomanian-early Turonian age (Papulov et 

al. 1990). 

Thcrc arc other Cenomanian- Furonian deposits 

in the western side of rhe Turgay trough, deposi- 

ced in a lacustrine/coniinental environment. It 

outerops in karst depre.ssion and other erosional 

régions. Ncâr the Ayat River, an outerop of 

approximately 16 m is found. The base of the 

section has sandstoncs with Paleozoic weathering 

débris. Kaolinite clays with lignite overly grade 

into quartz rich sands loward the top of the sec¬ 

tion. Santonian ooliiic bearing sânds are found 

lying conformably ort lire top of chc section. This 

deposit contain.s spores/pollen of latc Cenoma¬ 

nian-early 'Furonian age, with a flora assemblage 

of Turonian age called the y\yatskian' 

Kazakhstânian flora (Shilin 1986). 

In the notth-easrern corner of the Turgay région, 

the Upper Creraceous sedimentary scqucnce of 

Turgay, is replaced by West .Siberian scquences. 

The semi-marine deposits of Shctirgizskaya 

Formation (s gradually rcplaccd by tbc semi- 

marine West ÿiberian Uvatskaya Foimation, 

which contains the Trochammina ivetferi- 

Trochatmnfna mbhotinae Zone of late Cenoma- 

nian. The radiolarian zonation also cotrclates a 

latc Cenomanian age [Cevodiscus ccnomanicus- 

Stichocapsnferosia uvatica Zone). 

Tuuoman (Figs 3-6) 

Continental, marine, and coastal-marine deposits 

of Furonian age arc widespread in Southern 

Frimugodzliarie, northern PriAralie, and Turgay 

i rough in .siihsccrion. The thickness of Turonian 

deposits ranges from scvctal merers in the north 

to 80 m in the sourh in the Southern Priimigod- 

zharie, and increases to 300 m in the PriAralie 

région. 

in rhe Akcyubinskian Priucalie, deposits of 

Turonian age arc found on Cenomanian sand- 

siones- along the Ilck Rivet. ATuine clay rich 

quartz sandstoncs and clays (up to 12 m) are 

found with fuoceramiis and ammonites of che latc 

Turonian Inoceramus labiatus Zone and foramini- 
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Foraminifera Radiolaria Belemnites Selachians Mollusca 

/ / 
Hanzawaia ekblomi 

Brotzenella praeacuta 

Spiroplectamrnina 
kasanzevi 

Neobelemnella 
kazimirvviensis 

Squalicorax 
Oxyotoma danica 

Gaudryina rugosa spinulosa 
Orbiculiforma 
renillaeformis 

3B/crmnoHs ium. .^Uirtfinais 

Qaiifftin'Stfla tancentâîB 
Osfemnella hctiâtetf 

pristodontus 
Oxyotoma uralica 

/ o/ 
Bolivina kalinini - Brotzenella taylorensis Amphipyndax 

stock! 

ejcgr lattgei. Squalicorax ex gr. 
phstodontus 

Inoceramus balticus 
Sptroplectammina optata .TlWVOrMW 

Spiroplectamrnina senonana pocurica Prunobrachium 
crassum 

Balerrtÿf'iCâmdX nitimmitatus 

mitcwnnia êHifw Squalicorax plicatus 

AûUnocàmM laevtgat{}*i  
Beiemnnella ümecurscr 

muaonalitormifi. 
Squalicorax lindstromi 

/ 
J" 

Ammobaculites dignus 
Pseudoclavulina hastata admota 

BeienmHBfla praocumar 
praecursoi Squalicorax kaupi 

Oxyotoma 
tenuicostata 

Goniocamax fundgreni 
uUiojs 

Squalicorax papulovi 

Squalicorax santonicus 

Inoceramus 
cardissoides 

i  
Haplophragmium chapmani 

Ammoscalaria antis 

Reussella kelleri 

Goniocamax tundgrenr 
Ivndgreni Squalicorax falcaîus 

Inoceramus 
schloenbachi 

/ 
A Goniocamax inîermedius Squalicorax sagiscus 

Inoceramus 
labiatus 

Palaeonacorax 
Intermediumus 

/ 
O® 

Ligulogavelinella globosa 

Trochammina tmfîàn 
''roctïammtna subOotinae 

Rotalipora 
cushmani 

Stichocaspa 
ferosia ufawca 

Z Gavelinella 

Gavelinella 
baltica 

Thalmanninnella 
deeckei 

Thalmanninnella 
appenninica 

Palaeonacorax 
obliquas 

Kamaroites 
grossouvrei 

Oxytoma pectinata 

m 
cenomanica Hoeglundina 

goaldorsoplana 
Palaeonacorax 

volgensis 

Fig. 5. — Corrélation of foraminiferans, radiolarians. belemnites. selachians. and mollusca in the Southern Urals région (adapted from Naidin et al. 1984a. b; Naidin & Kopaevich 
1977: Azbel&Grigyalis 1991). 
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Amon E. O., BluefordJ. R., DeWever P. &Zhele2ko V. I. 

fers of the late Turonian Gavelinella momltjorrnh 

Zone. Santonian rock.? arc found conformably 

on top of this section. 

In tlie Kazalcli Republie, near Novofedorovsky, a 

13 m section lies on Cenomanian sandstones. 

The section concains a phosphoritic horizon of 

concrétions in quartz-glauconite sandstone. Dark 

grey to green grty clayty maris arc found in the 

rest of the section. The section is ovcrlain by 

Santonian phosphoritic layer. 

In the Or’-Ilck Hills area, in the Kirgeldinslcy 

graben on the Ural River, the luronian is repre- 

sented by micaccous quartz rich sandstones and 

siltstones. Inoceramtis lamarcki park can be found 

in this région. 

The Turonian deposits of the Southern 

Priniugodzharic outerop near the flanks of the 

Shoshkakolian anticlinorium. In the northern 

portion of this area the deposits arc continental, 

but become more influenced by marine sédimen¬ 

tation in the South of the Shoshkakolian Range 

area. On the Ustyurt plateau and in the 

north-western part ol the PriAralic (Kulandy 

Pcninsula ol the Aral Lakc), the Turonian depo¬ 

sits arc tnarinc. Jn the south-cascern Turgay area, 

the Turonian rocks range from continental (carl- 

iest sédimentation) co Coastal-mari ne (latcst). 

Continental deposits of kaolinicc clays, sand¬ 

stones, and siltstones are called the Zliirkindek- 

skaya Formation in the Southern Primugod- 

Russian Piatform Western Kazakhstan Crimea, Caucasus, 
Carpathians 

/ / 
Hanzawaia ekblomi 

Pseudotextularia vahans 

Brotzenella praeculate 

Abathomphalus mayaroensis 

</' 

Brotzenella complanata Bolfvinoides dtaco draœ 

Brotzenella complanata 
Globotruncana stuarti 

Angulogavelinella gracHis 

sÿ 
Globorotalites embdyensis 

BfvUenBlfa mylorsnsts 
eol'vma Hatlnini 
Ohifri(foicàf?e' voifstanue 

Globotruncanita morozovae 

Brotzenella monterelensis 

Cibicidoides îermirensis 
Cibicidoides Clbiadoides 
termirensis aktuiagsyensis 

Bolivnoides decoratus decoratus 

Gavelinella demenUana demetMiana 

/ 
/ 

Gavelinella stelligera 

Bolivinoides stngillaîus 

Globotruncana fornicata 

Osangularia whitei whitei 

Gavelinella infrasantonica 
Stensioeina granulata perfecta 

Globotruncana concavata 

Stensioeina exculpta granulata 

/ 
o/ 

Gavelinella costufata Globotruncana primitiva 
Stensioeina granulata granulata 

Gavelinella kelleri Globotruncana angusticarinaîa 

Gavelinella moniliformis Gavelinella praeinfrasantonica 

c* Globotruncana lapparenti 
Gavelinella ammonoides Gavelinella moniliformis 

/ Gavelinella nana Globorotalites hangensis Helvetoglobotruncata helvetica 

Hedbergella tioltzi 

Fig. 6. — Corrélation of foraminifera zones from the Russian Piatform, western Kazakhstan and Crimea, Caucasus. and Carpaîhians 
{western part of the west European Paleobiogeographic provinces). 
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zharie. rtorthern PriAralie, and south-wesccrn 

Turgay. 

Marine deposirs of Turonian-Coniacian âge com- 

posed of greenish monmorillonite with admixtu- 

re of kaolinite, with intcrlayers of glauconite 

quartz rich siltstones, clayey sÜtsiories, and fine 

grained sandstones are found in Northern 

PriAralie. The total thickness of thèse deposiis 

are approximately 100 ni. Phesc deposics contain 

macrofos.sils of the lato 'Juronian Inoceramm 

labiatus Zone and Coniacian Imceramus schlocrt’ 

hacbi7.o\\c (Yanshin 1953). 

In the eastern PriCaspian région, late Turonian 

deposirs are lighr grey - gtey saiidy limestones, 

carbonate sands, with a phosphoritic horizon in 

the base. The total thickne.ss ranges from 

2-25 m. Thèse marine deposiis contain macro- 

tossils of the late Turonian InutTramm labialus 

Zone, Squdlicanix sagiikus Zone and the forami- 

niferal Gnvt'liuelld monilifonnis Zones. Conti¬ 

nental depoS'its contain spore/pollên in the 

SPA IV.3 Zone. 

The Ayaiskaya Formation in lurgay» was former- 

ly considered luronian deposks, but is not consi- 

dered Turonian in this study. In the 

north-eastern région of the Turgay région near 

the büundary of the West .Siberian plaiform, the 

Turgay faunas are rcplaced by West Siberian fau- 

nas. The foraminifera and radiolaria indicate 

Turonian âge in the West Siberian Uvatskaya and 

Kuznetsovskaya Formations (Amon I9S8, 1990). 

Coniacian (Fig.s 3-6) 

Coniacian deposirs are absent from the majority 

of the région, but arc found in the extreme west, 

souch, and easi. Thèse deposirs may hâve been 

eroded diiring a very dynamic transgression 

during the Santonian-Campanian. 

In the Western Primugodzharie région, marine 

rocks of Coniacian age are présent. They are 

chalky maris, maris and clays with a thickness of 

approximately 5 m. In rhe south-wesrern to 

Southern Primugodzharie, 1 5 to 20 m of marine 

blue-grey sandy limestones with phosphoritic 

concrcrions and sandy carbonate claystones are 

Coniacian. This depo.sit contains the molluscan 

Inoccramm schloenbachi Zone and the foraminife- 

ral Gavelifiella kelleri Zone (early Coniacian) and 

late Coniacian Gavelinella costulata and 

Stcnsioeina gnnuildtd gymntkfd Zone, 

In western IVimugodzharic and Akcyubmskian 

Priuralic, the upper Coniacian deposits are repre- 

sented by the lowcr portion of che Kubleyslde 

bedsv which is found in the basal section of the 

Koldcnen-Tcmirskaya formation. It is üght 

green, fine grained sandstones and siltsiones with 

a phosphoritic unit (Zhelezko & Segedin 1972; 

Zhelczko 1987, 1988). Upper Coniacian belcm- 

nites of the Gonheamax lundgredi lundgreni 

Zone and sclachians of the Sqmlicorax fiilçatus 

Zone arc found in this horizon. These are trans¬ 

gressive deposits found on Cenomanian sand- 

siones of the Aliykudukskaya Formation: on 

maris of Turonian age; and/or on deposits of the 

Zhirkindekskaya Formation. In the Turgay 

Trough, Coniacian intcrvals arc not found. 

Sedimentülogical évidence shows that they were 

prôbably eroded. U has been suggested that por¬ 

tions of the Eginsayskaya Formation, in the 

northern part of Turgay, Ls Coniacian. This cor¬ 

rélation is only possible because the Eginsayslêaya 

Formation in Siberia contains Coniacian 

fbraminifers of the Haplophrag^mum rhapmani- 

Ammosvdlarui antis-Reusella kcllen Zone and 

Coniacian radiolarians of the Ommarodiscus 

nwbilh'Lon  ̂(Amon 1988. 1990). 

vSantünian-Campanian (Figs 3-6) 

Marine deposiis of Santonian-Campanian age 

arc found in the western Primugodzharie and 

Aktyubinskian Priuralic. Upper Coniacian-lower 

Campanian déposas of the Kj^ldencn-Tcmirskaya 

Formation includes two lithologie umts. The 

lowcr unit is sandy-phosphoriiic Kublcskic Beds 
and is 9 m thick. The upper unir is .t phosphnn- 

tic siltstone, 17 m thick, cailcd the Zhiiriinskie 

Beds. Lower-upper Campanian Zharykskaya 

Formation and upper Campanian Kursayskaya 

Formation are aiso found in these régions. 

Outemps of rhe Koldenen-Temirskaya and 

Zharylcsluya Formation on the Ternir, Koldenen- 

Tctnir, and Kuhley Rivers hâve providcd a conti- 

ruioiis section. ITiis sequence contains late 

Coniacian, .Sanronian and early Campanian 

deposits. 

Light grcen, fine grained sandstones and silt- 

stones with a phosphoritic horizon make up the 

Coniacian interval. Lower Santonian intervals, 

GEODIVERSITAS * 1997 • 19 (2) 303 



Amon E. O.. Blueford J. R., De Wever P. & Zhelezko V. I. 

ranging from silistones to fine grained sand- 

stones, contain cwo pliosphoriüc horizons. Early 

Santonian belemnites of chc Qmun'amux limd- 

greni uiliciis Zone and selachians of Scp4alicûrax 

santonkus Zone and SqUtiUctmix pauhnn Zone are 

helpfui ta define tins laycr. Foraminikis of chc 

Stensioehm exculpta exculpta Zone and Stensioeina 

gmmdnta perfecta Zone indîcace an early Santo- 

nian âge. The. late Santonian interval contains 

bclemnites of rhe Belemnitclla pmecursorpratxur- 

sor Zoncv hivalve.s of the Oxyloma îenuicostata 

Zone, selachians of the Squalicomx kaupi Zone, 

and foraminifers of the Gavelinella steUigera 

Zone. Early Canipanian contains belcmnites of 

Actinocanuiiix Itmngana-Beletyinîtdla praecursor 

mucronatifomh Zone,  ̂selachians of Sqiuilicomx 

lindstromi Zone, foraminiters of Gavelinella de- 

mentiana dementiana Zone and Bolivinoides 

decoratm decomtus Zone. 

Zharykskaya Formation în western Primugod- 

zharie and yVktyubin.skaian I^rjuralie, wa.s deposi- 

ted transgressively over the Koldenen-lcmirskayn 

Formation. Rhythmically alternaiing layers 

(5-7 m thick) of silty, maily, dark grey ro greeiv 

grey clay.s, and glauconite liglit  grey, yellow grey 

siltstones wîlh pho.sphoritic concrétions, reach a 

thickness of 40 m in the Zharyskaya Formation 

(Zhelezko &c Segedin 1972; Zhekezko I98S: 

Naidin et al. 1991). Rocks in ihc lower portion 

contain early Campjnian bclemnites of the 

Bele 7n n e l  lo ca max m a m wHatus-Bele m ni tella 

mucronata alpha Zone? selachians of the 

Squalicataxplicittus Zone and iorarninifers of rhe 

Cihiddoides U'niifT)i>ii  Zxjiie. I lie upper portion 

of the (-oriTiatlon contains late Campanian 

bclemnites ot the Belemuitdln mucronata mucro- 

naui Zone, foraminilcrs of Brotzenelln monterez 

lensis Zone and Cihicidtndes vollzliinas Zone. 

The late Campanian Kiirsayskaya Formation in 

the western Primugod/.harie and Aktyuhinskian 

Priuralie transgressively lies on tlic Zharykskaya 

Formation. The Kursay.skaya Formation is com- 

posed ol Galcareous light-yellow-grey .silisiones, 

silty maris with isolated phosphuritic concré¬ 

tions, as well -as phosphoriric horizon toward the 

base of the formation, wiih a thickness of 15 m. 

Late Campanian bclemnites of the Belemnitdla 

ex gr. langei Zone, mollusca of the Inoceramus 

balticus Zone, selachians of the Squalicorax ex gr. 

pristodonUis Zone, foraminifers of rhe Balivina 

kalinini Zone and Brotzenella taylmrnsis Zone are 

found in rhis aj'ea (Zhelezko & Segedin 1972; 

Zhelezko 1988; Naidin r/(?/. 1991). 

In the eastern margin of the PriCaspian Zone, 

Santonian marine deposits, nii.ved with 

Campanian deposits, arc widespread. The 

Santonian deposits can be divided inro lower and 

upper units. The hiwer Santonian sédiments are 

10-50 m of light grey, green-grey, bluc grey 

sandy limesiones, with rare phosphoriric concré¬ 

tions. liuerlaycrs of calcarcous sands and chalk- 

likc, claycy limestoaes arc aiso prcsciu. Fhetc are 

belcmnites of tlic Goniocamax lundgreni uilicus 

Zone (early Santonian), selachians oi Squali- 

rorax santonreas Zone (early vSantonian), scla- 

chtans of Squalicorax papulovi Zone 

(early-middlc Santonian); foraminifers of 

Stensioeina exculpta exculpta Zone (early 

Santonian or l.tre Comacian-F.arly Santonian). 

Thç upper Santonian sédiments range In ibick- 

ness from 5-35 m and are light grey, grcen-grey, 

blue-grey sandy clays and limesrones, with rare 

pliosphatic and pyritic concrétions. Tbcre are 

bclemnites- «T Belemnitdla praecursor praecursor 

Zone (late Santonian); mollasca of the Oxytoma 

temùcosiata Zone (late Santonian): .selacfiians of 

the Late Santonian Squnllcorux kaupi Zone: fora- 

minilers of Gavelinella stelligera Zone (late 

Santonian or laïc SantonUn-carly Campanian), 

The Campanian deposits ot the Eastern 

PriCaspian Zone are divided înto lower and 

upper sedimentary uniis. Lower (vau^panian 

sedimeius (5-.50 m) arc light grey, chalk-like 

limestones, maris, calcarcous clays with belcm¬ 

nites oî Actinocarnox laevigtiis-Bdeninitella prae- 

cuxsor mucronatiformh Zone (early Campanian), 

Belemnelloctimax mammilaius*Btlemnitella 

mucronata alpha Zone (early Campanian); sela¬ 

chians ot Squalicorax lindstromi Zone (early 

Campanian). Squalicorax plivatus Z.one (early 

Campanian); and foraminifers of Gavdinella cle- 

inentiana derrienîtana Zone (early Campanian), 

Bolivinoides decornrus dceoratus Zone (early 

Campanian), Cibixidoides temirensis Zone (early 

Campanian). Upper Campanian sédiments are 

light green to grey, sandy maris, clayey chalk and 

range in thickness 5-30 ni. d herc are bclemnites 

of Belemnitdla mucronata mucronata Zone (late 
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Campanian)» Belcmnitella ex gr kngà Zone (laie 

Campanian), foraniinifcrs oi BrotzaiMi montere- 

lensis Zone flate (^ainpanian). Cibici’tMfles volt- 

zianus Zone (late Campâiiian)» Bolivim kalinini 

Zone (late Campanian). and Brotzevelhf tayloren- 

Zone (late CaiTipanian) (Naidin 1991) 

Santonian-Campanian marine rocki in the nor- 

thern portion of PrlAtalie ând souihcrn lurgay 

are transgreüsively laid ofi continental furonian- 

Coniacian deposits (Papulov & Naidin 1979). 

The lower units hâve a thin layer (U2 m) of 

conglomcrate which coniains sands', phosphoritic 

concrétions, pebbles of argillires, moilu^,ca, shark 

teeth, siliciUcd wood, cemented with calcareoiis 

clay. Santonian deposits include marine sands 

with gra/el and phosphoricic concrétions. 

Mullusca of the late Santonian age» Oxytonw 

tenuicostata Zone; selachians tif  Squtilicohvç kaufi 

Zone. Campanian deposits are represented by the 

calcareoiis clays and maris with belemnites of 

Biiemnitella rnucronntii Schloth., sA.\ foraminifers 

ol Early C-ainpanian CJbiddrndes teinireynis Zone 

which reseniblcs the Early Campanian Zones of 

the Mang}*shUk and PriCaspian depressioas. 

In the Turgay Tix>ugh. the Santonian-Campanian 

sédiments are represented by the Eginsayskaya 

and Ayatkaya Formations. Thiçkness and posi- 

tion of these deposits are dépendant on the relief 

on which they were lain and the dynamics of 

coa.sial marine déposition. The Eginsayskaya 

Formation ranges* in thiçkness from 3-]59 ni, is 

widespread rcflecting Coastal, shorelinc and 

lagoonal deposits. The Ayatskaya Formation is 

found oniy in isolated areas (Ayar river near 

Taranovskoe, Sokokwsky and Sarbaysky quarrics 

near Rudnyi city in Kustanay area) and rcllects 

lagoonal sédiments thac are gradually replaced by 

the marine rocks of rhe Eginsaysicaya Formation. 

The Eginsayskaya Formation is best exposed in 

the Kachar quarry (Fig. 6). The Novokozyrcv- 

skaya Formation overlics continental Jurassic 

deposits. rhe formation is Ceno-manian in âge, 

determined by spores and pollen. The sedimen' 

tary rocks include intcrlayering of grey-pink 

clays, multicolorcd sîlty clays, silty bauxite, hiack 

and brown Ugnite, and vi.scous grey clays. The 

total thiçkness is 11.3 m. 

An unnamed 15.8 m gtoup of rocks overlics the 

Novokozyrevskaya Formation. It is analogous to 

the Kuznccsovskaya Formation of West Siberia. 

Spores and pollen give this group an âge of 

Turonian. The sedimentary rodes indude lamb 

nated, yellow-grey, quartz rich medium graincd 

sandstones and yellow-grey silty clays. This 

group is cerminared by a stratigraphie uncoiifor- 

mity. 

The Eginsayskaya Formation is conipo.sed of 

boih Santonian and Campanian rocks, l’hc 

Santonian Eginsayskaya Formation is confirmed 

by several fossîl groups. A 5.3 m thick horizon of 

dark-grcy platy clays with intcrlayering of glau 

conite quartzeous siltstones and concrétions of 

siderite uses pollen and spores. A 3-3 m horizon 

of green-grev siltstones and sandstoncs has évi¬ 

dence from cephalopods {Baculites)  ̂bivalves 

[Trigoniti), selachian, spores and pollen. Spores 

and pollen are nsed in a 3 1 m rhick horizon of 

dark-grey, black .solid silfy clays- A 4.1 m thick 

horizon uf green-grcy clayey quartz-glauconicc 

sandstones and siltstones, with intcrlayers of 

sandy dark-grcy days, are in the Ammobaculites 

dignits-Pseudodavulina hftsuuta admota foramini* 

fer Zone and arc found along with .selachian, 

spores and pollen. 

In the Maastrichtian Zhuravlevslcaya Formation 

cephalopods (hclemnitcs) and foraminifera 

(Gandrytna rugo^a spiuulosa assemblage) arc pré¬ 

sent. interlayering of silicificd calcareous silt- 

srtines and opokas (siliceous mudsconcs) arc 

found throLighoLic its thiçkness of 6.0 m. A sandy 

mari with a thiçkness of 5.0 m contain ccpbalo- 

pods (belemnites) and foraminifera of 

SipiropUxtammina kasanzevi assemblage. Marine 

Falcogcnc deposits lie conformably above the 

Zhuravlevskaya Formation. 

The Ayatskaya Formation lie.s on 0.6-3 m of 

conglomérâtes and sand.stone.s. Deposits up to 

7 m are dark-gtey, green-grey glaucoiiiic quartz 

rich siltstones with spores and pollen, indicaiing 

an early Santonian âge. Mollusca from the 

Inoccramus { ardis:i(jideh Zone (early Santonian) 

are found in coarse glauconite sandstones with 

bcidellire-mommuriilonite-halioysite clays w4th 

sideritic and iron-ore concretion.s (î.5-5 m). This 

is followed hy 2 m of green grey to yellow 

siltstones and fine grained poorly cemented 

sandstones and 1.5 m of dark beidellite- 

montmorillonite-halloysite clays with gypsum, 
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siderite and iron ore concrétions. A red to yellow 

brown, yellow grecn oolidc iron ores in sands 

and clays is approximately 1-2 m just before a 

stratigraphie unconformity. Campanian sédi¬ 

ments of fine to medium grained diagonally bed- 

ded sandstones wiih mollusca make up 2 m. It 

coniains laïc Campanian fossils of Pyconodonta 

sp., P. cf hippopodmn^ ̂ActUosP'ea cf. aaitirositrh, 

Inoceramus sp., /. cf halticus and foraminifers of 

Spiroplec-tammina optaîa Zone. 

Sanconian interval concains che spores and pollen 

of SPA IV; foraniinifers of Ammobaculites dignus- 

PseudoclapHlim bastata adniota Zone, as well as 

the bivalves of Turgayan hiocemmns cardissoides 

Zone (early Sanconian) and selachians of 

Squalicorax santonicm Zone and Squalicorax 

papiilovi Zone (early Sanconian), selachians ol 

Squalicorax kaupi Zone. Campanian interval 

concains the spores and pollen association 

SPA IV.5; selachians of Squalicorax lindstromi 

Zone (early Campanian); Squalicorax pUcatus 

Zone (early Campanian); Squalicorax ex gr. pris- 

todontus Zone (late Campanian); mdiolarians of 

Prunobrachium crossim Zone (early Campanian), 

Amphipyndax stocki Zone (late Campanian); fora- 

minifers of Spiropltctammina senonana pacurica 

Zone (early Campanian); Spiroplectammina opta- 

ta Zone (late Campanian), Bolivina kalinini- 

Brotzenella iaylorensis Zone (late Campanian) 

(Amon 1987).  ̂

Maastrr:htian (Figs 3-6) 

The western portion of the Primugodzharie and 

Aktyubinskian Priuralie marine deposits of 

Maastrichtian âge are lepresentcd by a calcareous 

clay mari of the Zharska) ̂Formation. A total 

thickness of 15 m of light grey siltstones and 

maris contain phosphoritic concrétions throu- 

ghout the dcposjt. Maris in the lowcr parr of the 

section contain bclemnltes of Belemnella lanceù- 

lata Zone, Belemnella sttmensis sumensis Zone, 

Belemnella summshprisiodontus Zone; it contains 

aiso foraminifers of Angutogavdinella gracilis 

Zone, Brotzenella complunuia Zone and 

Bolivinoides draco draco Zone. Maris of the upper 

part of the formation contain bcicrnnites of 

Neobelenmella kazimirovknsis Zone; mollusca of 

Oxytoma danica Zone and PseudoUxtularla ele- 

gans Zone. 

In the castern margin of the eastern PriCaspian 

Zone» Maastrichiuan deposits are widespread. 

’i’bc  early Maastrichtian sédiments are transgres- 

sivcly occurring on Campanian rocks and com- 

po.sed of chalk, chalk}^ limcscone with belemnttes 

of Belemnella lanceolata Zone, Belemnella siimen- 

sis sumensis Zone; foraminifers of Angulo- 

Fig. 7. — Columnar section of the Kachar quarry reterence sec¬ 
tion. 

306 GEODIVERSITAS • 1997 • 19(2) 



Régional geology and stratigraphy, U. Crecaceous of Southern Urals territories 

gavelinella giTtcUh ZonCi Brotzenella compldnata 

Zone and Bolivivoides dmco draco Zone; thick- 

ness is 30-60 m. Upper MaastricJitian sédiments, 

ranging froni 12-80 m thick, arc represenced by 

the same rocks wirh belemnites ot Neohelemnella 

kaztrnirfmensis Z<.ine; mollusca ol Oxytorna dani- 

ca Zone; foraminifers of Brotzenella praeacuîa 

Zone, Pseudotextularid elegans Zone (Naidin et al. 

1991). 
In northern PriAraJic and south-western Turgay, 

Maastricht ian deposits are transgressivcly deposi- 

ted on Santonian-Campanian rocks or Paleozoic 

rocks. They arc represented by maris, cbalks, 

clayey siltstoncs, calcarcous siltstoncs, sands and 

sandstones, cemented by calcarêous clay. 

Mollusca, belemnites and brachiopods can bê 

found wirhin the 30-50 m thick iormation. Early 

Maasirichcian deposits contain belemnites of 

Belemnelln lanccolata and foraminifers of 

Gaiidryina mgosa spinulosa Zone. The foramini- 

fera zone can be correlated to deposits in the 

Magyshlak and PriCaspian dépréssion. The Late 

Maastrichtian deposits contain belemnites of the 

Neobelernnella kazimiroiriemis Zone and forami¬ 

nifers of Spiroplectammiua kitsitnzei>i Zone, 

which can akso be correlated to the Magyshlak 

and PriCaspian dépréssion. 

In the dutgay area, the Maastrichtian deposits 

include calcarêous sandstones and silcy clays, cal¬ 

carcous siltstoncs, mari, quartz-glauconitc sands 

and sandstones of the Zhuravlevskayâ 

Formation, This formation ranges in thickness 

from 5-85 m and i$ rarely found in outerops 

except in the river valleys of the western portion 

of the Turgay trough. The Rachat quarry (Fig. 7) 

and Ayat River sections are the hesi reference sec¬ 

tions. Thick Paleogenc deposits cover most of 

the Zhuravlevskaya Formation. 

7’he Zhuravlcvskskaya Formation contai ns early 

Maastrichrian spores and pollen of the SPA 1V.6 

and rare belemnites of the early Maastrichtian 

Belemnella snmensû Zone. Mollusca of the 

Oxywma nraliea Zone ïs fovmd in the nortb-eas- 

cern portion of the Turgay trough. Radiolarians 

of the OrbicuUforma renillaeformis Zone and 

foraminifers of the Gtmdryina rugma Zone reflect 

early Maastrichtian. 

Lare Maastrichtian intervals contain belemnites 

of Neobelernnella kazimiroviensis Zone, foramini- 

feis of Brotzenella praeacuta Zone and 

Hanzawaia ekblomi Zone (late Maastrichtian) 

(Amon 1987). 

SUMMARY 

During the Cretaceous, microfossils are impor¬ 

tant to correlate on a global and interregional 

scale, especially in the Peri-Tethys area (Amon & 

De Wever 1994). The corrélation proposcd by 

Koch (1977) is mainly valid for western and 

north-wesiern Europe. The zonal scale based on 

ammonite and belemnitc zonation ts only valid 

for Kuropean Russia, Ukraine, Byelorussia, 

Moldavia, and soiithem adjacenr counrries 

(Zhamoida 1989, 1994). The zonation shown in 

figute.s 5 and 6 can bc used in the Southern Lirais 

to help correlate to the East Euiopcan platforni 

during the Cretaceous. 'rhe régional stratigraphy 

and corrélation arc summarized in figures 3 and 4. 
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APPENDIX 

CONTENT OF BIOSTRATIGRAPHIC 

ZONES 

BELEMNITES 

• Neobelemnella kazimiroviensis Zone: 

Neobelemnella kazimiroviensis (Skolozdr.), 

Belemnella sp., B, siimensh snmensh Jel., B. 

siirnenshpraearkhangelskii Naid. 

• Belernnellci surneusis sumensis Zone*. Belemnella 

sp., B, ex gt*. sumensis B, sumensis sumensis 

Jel., B. ex gr. lanceolata (Schloth.). 

• Belemnella lanceolata Zone: Belemnella sp, 

B. ex.gr. lanceolata (Schloth.), B. lanceolata 

(Schloth.), B, ex gr. sumensis ]e\. 

• Belemnella licharevi Zone: Belemnella sp., 

B. licharevi ]é. 

• Belemnitella ex gr. Ljngei Zone: Belemnitella 

ap., B. lange{ tangei Schatsk., B. langei minor 

Jel„ B. Lmga najdini Kon. 

• Belemnitella mucronata mucronata Zone: 

Belemnitella sp., B ex gr, mucronata (Schloth.), 

Br mucronata mucronata (Schloth.) Arldi.  

• BelemncUocamax mammilatus-Belemnitella 

mucronata alpha Zone: Actinocamax sp., 

Belemnellocamax mammilatus (Nilss.), Paracti- 

nocamax ex gr. p'ossouvrei (Janet.), Belemnitella 

sp., B. mucronata mucronata (Schloth.), 

B. mucronata alpha Schatsk. 

• Actinocainax laevigatus^Belemnitella praecursor 

mucronatiformii Zone: Actinocamax sp., 

A. laellignuis Arkh., Paracti nocamax ex gr. gros- 

souvrei (Janet.), Belemnitella sp., B. praecursor 

media ]c\., B. praecursor mucronatiformis ]ç\. 

• Belemnitella praecursor praepraecursor Zone: 

Actinocamax sp., A. ex gr. verus Mill.,  A. verus 

fragilis Arkh., Belemnitella sp, B. ex gr. praecur¬ 

sor Stoll., B. praecursor praepraecursor Naid., 

B. praecursor media Jel. 

• Goniocamax lundgreni uilicus Zone: 

Actinocamax .sp., A. ex gr. verus Mill.,  A. verus 

frtgilis Arkh., Goniocamax ap., G. lundgreni 

uilicus (Kolt.). 

• Goniocamax lundgreni lundgreni Zone: 

Goniocamax sp., G. intey'tnedius (Arkh.), G. ex 

gr. lundgreni (Stoll.). G. lundgreni lundgreni 

(Stoll.). 

• Goniocamax interrnedius Zone: Goniocamax 

sp-, G. intetmedius (Arkh.). 

MOLLUSCA 

• Oxytoma danica Zone; Teniupteria argentea 

(Conrad), Oxytomadanica (Ravn). 

• Oxytoma uralica Zone: Chlamys pulchellus 

(Nils.s.), PycnodontevesicuLire (Lam.), Oxytoma 

uralica Glaziiti. 

• Inoccramus haïtiens Zone; ïnoceramus haïtiens 

Bochm.. Pyenodontehippopodium (Niiss.), 

Acutostrea aff. acutirostris (Nîlss.), Chlamys 

spp., Dianchora Libiata (Wahl.) 

^ • ïnoceramus azerhaidjanensis Zone: Inoccramus 

sp., ht. azerbaidjanemis k\\e\. 

• Oxytoma tenuicostata Zone; Sphenoceratnus 

angustus (Beyenburg), S. papubvi AtabeUjan, 

S. cf. lingua (Goldf.), Inoccramus cycloidcs 

Wegner, Oxytoma tenuicostata (Roem.), 

Pycnodonîc vesictilare (Lam.), Gryphaeostrea 

lateralis (Niiss.), Lopha scmiplana (Sow.), 

Acutostrea curvirotris (Niiss.). 
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• Inoceramtis cardùsoîdes Zone: Inoceramus car- 

dîssoides Gold-E, 1. pachti Arkh., Korobkovi- 

trigonia amudarieusis (Arkh.), K. toholica 

Pojark., Chlarnys faujasi (Deft.). 

• Inocemrnus scbloenhachi. Zone: Inoceramus sp.» 

1. ex gr. L Moenhacht Bochm. 

• Inoceramus lahiatus Zone: Inoceramus ctivieri 

Sow., L labial us Schloth., L lamarcki Park., 

/. wehsteri Mant., Placenti ceraspLicenta Dckay, 

7? arkhangelskii ll)iu, Collsgnonkeras woolgari 

Mant. 

• Kamaroites grassouurei Zone: Kamaroites sp., 

K. afh subtîLh (lijin),  K. grossouvrei (Sem.), 

K. mediasiaticum (Luppov)  ̂Schloenbachia 

varians (S(iw.), 5. variam cl. febramata (Sow.7» 

5. subvariaiis Sparh., 5. lumtricosa Stieler, 

Sciponoceras haculoides (Mant.), Mantelliceras 

mantellî (Sow.). 

• Oxytoma pectinata Zone: Inoceramus crippsi 

Mant., L orhsctdaris Mueiist., L pictus Sow., 

/. orbicularis Miienst., Oxytoma pectinata 

(Sow.), Entoliuri orbiculare (Sow.), E. noetlingi 

(Sob.), Acutostrea delettrei (Coq.), Amphiodonte 

conicum (Sow.). 

SELACHIANS 

• Squalkorax prhtodontus Zone: Squalicorax pris- 

todontiis (Ag.), Pseudocorax affinis (Ag.), 

Cretolatnmi borealîs Prim. 

• Squalicorax ex gr. prhtodontus Zone: 

Squalicorax ex gr. prhtodontus (Ag.)» 

Pseudoisurus laevis Lcriche. 

• Squalicoiux plkatus Zone: Squalicorax plicaïus 

(Priem.), Paraanacorax ex gr. ohruchein 

Glueck.. Scapanorbynchus ex gr. raphiodon 

(Ag.), Rhaphiûdiscus texanus (Roem.). 

• Squalicorax Ibidstromi Zone: Acrolamna acu- 

rninata dilatuta Zhel., Protolanina arcuata 

(Woodw.)  ̂Squalicorax lindstromi (David), 

Paraanacorax ohruchevi Glueck.  ̂Eostriato- 

lamia ierkhet Glueck, et Zhel 

• Squalicorax kaiipi Zone: Acrolamna acurninata 

(Ag.), Protolanina aduncata suberecta Zhell.> 

Squalicorax kaupi (Ag.), Eostiiatolemia segedini 

Glueck, et Zhel.» f. venusta (Leriche), 

Scapanorhynchus raphiodon (Ag.). 

• Squalicorax papulovi Zone: Squalicorax papulo- 

vi Zhel., Eastriarolamia aktohensh Zhel., 

Scapanorhynchus temirensh Zhel., Ptichocorax 

dolloi (Leriche), Pt)>chodus deccuirens Ag. 

• Squalicorax sautonicm Zone: Squalicorax santo- 

nicus Glueck, et ZhcL, Piychocorax dolloi 

(Lcriche), Microanacorax praeyangaensis 

Glueck., Eostriatolarniâ ex gr. venusta 

(Leriche), Cretoxyrhina mantelli (Ag.), 

Pseudocorax laevis Lcriche. 

• Squalicorax fcilcatm Zone: Squalicorax falcutus 

(Ag.), Alicroanacorax ex gr. praeyangaensis 

Glueck., Eostriatolamia ex gr. venusta 

(Leriche), Ptychodus ex gr. venusta Dixon. 

• Squalkorax sagisicus Zone: Cretilantna appen- 

dicidata (Ag.), Squalkorax sagisicus Glueck., 

Arwlamna ex gr. crassievrnis Zhel. 

• Palaeottnacorax intermedius Zone: Paleoana- 

corax intermedius Glueck., Eostriatolamia ex gr. 

angustidens (Ag.), Scapanorhynchus ex gr. 

raphiodon (Ag.). 

• Palaeoanacorâx oblicpuiis Zone: Paleoanacorax 

oblicfUHs (Reuss.), Pseudoisurus semiplicatus 

(Ag.), Eostriatolamia ex gr. subulata (Ag.), 

Cretoxyrhina hasalis (Chebel.). 

• Palaeoanacorax votgensh Zone: Parahurus 

tnacruthizus (Pict. et Camp.), Cretodus subatus 

(Gcin.), Cretoxyrhina denticulata Glueck., 

Palaeoanaeorax volgensis Glueck., Hispidaspis 

gigas (Woodw.). 

FOR.^VMINIFERA 

Maastrichtian, Latc 2 

• Pscudotcxtularia elegans Zone: Cibkidoides clh 

peatus (Vass.), Gavelinclla danica (Brotz.), 

Hanzawaia ekblomi (Brotz.), Pseudotexndaria 

degans Rz.eh., PseudotextuUria vanans Rzeh. 

Maastrichtian, Late I 

• Brotzenella praeacuta Zone: Anornaltnoidespin- 

guîs (Jenn.), Brotzenella praeacuta (Vass.), 

Cibicides kurgatiicns Neck., GuvelineUa mid- 

uuiyensis (Plumm.), Gavelinclla pertusa 

(Maiss.), Gavelinella welleri (Pliitnm.), 

GlobigerincUoides subcarinatus (Bronn.), 

Gyroidinoides globosm (Hag.),. Pseudouvtgerina 

cristata (Marss.), Tappania seulmeyisis 

(Cushm.). 
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Maastrichtian, l.ate, PrLAralie 

• Spiroplectammimt kitsanzevi Zone; Anomalin- 

bides jiistm Podob., Brotzenelld pseudopapilosa 

(Cars.), Bidimina rosenkrantzi R rot/.., fJetero- 

stomella fovtolata (Marss.), (^uinqueloculina 

fusiformis Putrja, Spiroplectammina kasanzevi 

Dain. 

Maastrichtian, Late 2, Turgay 

• Hanzawaia ekhlomi Zone: Spiroplectinella sen- 

gibabensis (Rala-khni.), Gaudrytna gigantica 

Subb., Angnlogavelinella caucasien (Subb.), 

Hanzauutia ekblomi (Broc/.), Kaneria fallax 

Rzeh., Bulirnina erninenta Ehrem., Gueblerina 

robusta De Kl  as/.. 

Maastrichtian, Late K Turgay 

• Brotzenella pmeaeiua Zone: Spiroplectammina 

kasanzevi Dain, Arcnohnlhnina oblique (Orb.), 

A. presit (Reuss), Gaudryina nigosa rossica 

Balakhm., Gaudryinopsis subbotinac (Kypr.), 

Neoflabellina reticidata (Reuss), Valvulincria 

procera Podobina, V. hniiata Olss., Gavelinclla 

midwayemh (Plumm.), Cibicidoides bembix 

kazakhstanicu Neck., Brotzenella praeacuta 

(Vass.), Anornalinoides pinguü plngais (Jenn.), 

Nonionella kalinini Volosh., Remsella cimbrica 

(TroeJs.), R. biU'illuma Ehrem,> Bolivina incras- 

sata gig/intea WicJier, Bolivinoides peterssonl 

(Brorz.), Rugoglobigerina rugosa (Plumm.), 

R macrocepbala Broun.. Clohotruncfina bava- 

nensis (Voorw), TritinelLi scattt Rronn., Hete- 

rohelix navarroensis Locbl., Pseiidoguem-bellina 

kempensis Esker, P. palperba Bronn. et Brown. 

Maastrichtian, Early 3 

• Bolivinoides draco draco Zone: Bolivinoides 

draco draco (Marss.),Co/e/to crispus Vass., 

Gavelinella midwayemh (Plumm.), Rugoglobi- 

gerina rugosa (Plumm.), Spiroplectammina 

suturalis Kal. 

Maastrichtian. Early 2 

• Brotzenella complanata Zone: Angulogavelinella 

ex gr. caucasica (Subb.), Anornalinoides ukrai- 

nions (Wolosch.), Biglobigerinella bijoraminata 

(Hoflv.), Bolivifia inorassata. crassa Vass., 

Brotzenella complanata (Reuss) ̂Gavelinella 

welleri (Plumm.). 

Maastrichtian, Early 1 

• Angulogavelinella gracilis Zone: Angulogave- 

linelta gracilis stell-aria (Vass.), Bolivina decur- 

rens (Ehr.), Bolivinoides delicutulus Cushm., 

Bolivinoides peteissoni Brotz., Brotzenella taylo- 

remis (Cars.), Cibicidoides bembix (Mauss.), 

Gyroidinoides globosus (Hag.), Neflabellina 

pracreticulala Hile., Nêflahellina reticulatcL 

(Reuss), Osanguiaria navarroana (Cu.shm.). 

Maastrichtian, Early, PriAralie 

• Gandryim rugosa spinulosa Zone: Ataxophrag- 

rnium rimosum (Marss.). Bulirnina quadrata 

Plumm., Cibicidoides aktulagayensis (Vass.), 

C. spiropunctatus (Call. et Morr.), C. bembix 

bembix (Marss-.), Dorothia pupaides ovata. 

Podobina, Gaudryina rugosa spinulosa Neck., 

Siphogaudyjina stephensoni dhtincta Podobina, 

Spiropkctanmiina kelleri Dain, Spiroplectam¬ 

mina Viiriabtlis Neck., 5. kelleri Dairi, 

ValvuUneria imitata Olss. 

Maastrichtian, Early, Turgay 

• Gaudryina rugosa spinulosa Zone: Spiroplec- 

tanirnina brevis niodesta Kiss., Spiroplectinella 

variaspera (Kiss.), S. baudouiniana (Orb.), 

Gaudryina rugosa spinulosa Neck., Siphogau- 

dryina stephensoni Cushrn., Quinqueloculina 

srolley Broiz., Lagena spp., Cuttulina spp., 

Disçorbis parVHs Ehrem., Angtdügavelinella gra- 

cilisstellaria Vass,  ̂A. praecaucasica (Vass.)r 

Valvulineriti lenticula (Reuss), Ste^isioeina pom- 

merana Brotz., Gyroidinoides mrgidus (Hag.), 

G. berescwiemh (Balaklim.), Osanguiaria nava- 

roarui (Cushm.), Gavelinella welleri (IMumm.), 

G. mira Podob., Cibicidoides vùltzianus (Orb.), 

C spiropunctatus (Gall. es Morr.)> C bembix 

(Marss.), Brotzenella complanata (Reuss.), 

B. menneri (Kell.), Heterolepa orçina (Vass.), 

Cihicides ghlngermifimnis Neck., C. gankinoeit' 

sis Neck., C kurganicus Neck., NonionelUna 

spp., Rheinhold^lla brotzeni Olss., Ephtnrnina 

fax Nauss, Praebulimma. carseyae (Plumm.), 

Bulirnina spp., Bolivina incrassatainertissata 

Reuss, B. decinrens (Ehrcnb.), Bolivinoides deco- 

ratmdmcofor77îis Vass., B. draco HÜt, et 

Koch., B. seno7iicus Dain, Ptille7iia. kazakhsta- 

nica Dain  ̂P amerieaîja Cushm., Quadrr- 

morphina allomorphinoides (Reuss). 
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Campanian, Lare 4 

• Brotzcnelht tayhrensis Zone: Boliv'ma incrassata 

incrassflta Reuss. Bnlivînoides gigayiteus Hilt. et 

Koch, BwtzeneLla taylaremh (Cars.), Globo- 

truncana. area (Cushm.)» G. morozovae Vass., 

Gyroïdinoides turgidus (Hag ), Hc-terostomella 

praefoveolata Mjatl., Orbigyiyna tnflata (Reiiss), 

0. achefi (Reuss), Pseudouvigerina cristata 

(Marss.)> Rugoglohigerina kelkrï (Subb.). 

Stensioeina fyommerana Brorz. 

Campantan, Late3 
• Bolivhia kalinini Zone: Bnliintia kaUninl Vass., 

Bolivinoides decoratus dracojormis Vass., 

B, milinris Hilt. et Koch, Eponides frankei 

Bror/.., GavelrnelLi cdyeuxi mangyschlakensis 

(Vass.), Gemelliides ordnus (Vass.), Globotrun- 

cana tnajzoni Sig. et Deb., G. ventricosa White, 

Rugoglobigerina rugosa (Plumm). 

Campanian, Late 2 

• Cibicidfiides vtdtziamis Zone: Cibh idoides volt' 

zianus (Orb.), GiU^elinella dememuma laeviga' 

ta (Marie), Globorotalites cmdycnsLs Vass., 

Globotruncana morozovae Vass., H'eterostomella 

praefoveolata Mjatl., Plectina rinhenica (Reuss), 

SitelLî iitevh (Beiss.) 

Campanian, Late I 

• Brotzenella monterelenüs Zone: Ataxophrag- 

mium crassmn caspiurriMz^^.  ̂Brotzenella men- 

neri (Kcll.), Brotzenella monterelensis (Marie), 

Cibicidtndes aktulagayensis (Vass.), Globotrun¬ 

cana linneiana (Orb.), Ilaterostomella praefo¬ 

veolata Mjatl., Orbignyna sacheri (Reuss), 

Sitella carseyae (Plumm.), Voloshinovella lafittei 

(Marie). 

Campanian, l-ute, PriAralie 

• Cibicidoides aktulagayensis Zone; Ataxophrag- 

rnium crassum easpium VavSS., Orbignyna ovata 

Hag., Voloshinovella laffittei (Marie), 

Hetenntomella praefoveolata Mjatl., Eponides 

biconvexiis Marie, A. fivnkei Brorz., Gavelinclla 

clementiana laevigata (Marie), Brotzenella 

monterelensis (Marie), B. uiylotensis (Cars.), 

Cibicidoides aktulagayensis (Vas.s.), Globotrun¬ 

cana itna (Cushm.), G, morozovae Vass., 

Pseudeuvigerina cristata (Marss.), Rugoglobige- 

rina kelleri (Subb.), Boüvina kalinini Vass. 

Campanian, Late 2. Turgay 

• Bolivina kalinini-Brotzenella taylorensis Zone; 

Spiroplectanirnina variabilis (Ncck.), Plectina 

ruthenka (Reuss), Ataxoplmigmitrn compacturn 

Brorz,, A. spongiosum Kriv. A. crassum easpium 

Vass., Orbignyna in/lata (Reuss), 0. sucheri 

(Reuss), Arenngatidryina granosa Podobina, 

Nodosaria spp., DentaUna spp., Valvulsnaides 

urnouat (Kypr.J, Globoroialfles erndyensh Vass., 

G', michelinianus (C3rb.), Gyroïdinoides oblk 

qiiaseptiitus (AljatJ.), Eponides biconvexus 

Marie, Eoponidclla linki  Wick., Gavelinella cle¬ 

mentiana (Orb.) s.L-, Brotzenella taylorensis 

(Carsey), AnonutUnoides fahiplancronicus 

(Balakhm.), Bolivina kalinini Vass.. B, plaita 

Carscy, Bolivinoides decoratus decoratus (Jones), 

B. laevigatus Marie, Glohigerinelloides asper 

(Ehrenb.), Heterohelixglohulosa (Ehrenb.). 

Campanian, Late 1, Turgay 

• Spiroplectammina optata Zone: Bathysiphon 

vitta Nauss. Thurammina papillatu Brady, 

Ammodiscus glabratns CJushm. et Jarv.» Haplo- 

phragmoides ruidus crispas Podobina, //. cf. 

idanemis Podobina, Haplophragrnium pianum 

(Belous.), Spiroplectanirnina hrevis Ki.ss., 

S. multivenurata îüss., S. kelleri Dain, 5, vpta- 

ta Ki.ss., Bolivinopsis rosula (Ehrenb.)s Donnhia 

pupoides (Orb.l, Ataxophragmium nmosum 

(Marss,), Valvulineria lac vie B r o t z., 

Gyraidinoules umbilicatulus (Orb.), Osangu- 

laria cordieriana (Orb.), Eponides sibirtcus 

Neck., Cibicidoides erik^dalcnsis Brotz., 

C iikîulagayemis (Vass.), Broizcnella montere- 

Icmis (Marie), Anomalinoidcs pingnis neckayae 

Vass., Allornorphina nomoninoides Dain. 

Campanian, Early 3 

• Cibicidoides temhrnsh Zone: BoUinnitella galea- 

îti Vass., Bolivinoides decoratus decoratus Jon., 

Bolivinoides laevigatus laevigatus Marie, 

Cibicidoides aktulagayemù (Vass.),, Cibicidoides 

montanus (L3ol.), Cibicidoides temimnis (Vass.), 

Eponides biconvexus Marie, Gavelinella dainae 

(MjarL), Gavelinella stelligera Marie, 

Osangularia conliaiana (Orb.), Plectina conver- 

gens (KelL), Stmsioeinapommerana Brotz. 
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Campaniaii, Early 2 
• BoUvinoides dcconitus decoratus Zone: 

Biglohîgerinella algertana Si g. et Ten Dam, 
Boli vino id es dec o ra t us déco ru tus J o n., 
BoUinnoïdes gninidutus Hofk-, Eponïdes mosk- 

vini (Kell.)v Gavclinclla clenientiana pseudoex¬ 

colata (Kal.), Globigerinalloides iwlutus 

(White), Orbiguyna irreperta Wolosch. 

Campanian, Early 1 
• Gavelinella clemefitiajta clementiana Zone: 

BoUvinoides lacvigarus ftniîimtis Vass., Dorothia 

pupoides (Orb.), NeofltibeUinu ntgosa (Orb.), 
Gaîfeltnella clementuina dementianu (Orb.), 
Gavelinella cLiinae (Mjatl.), Glohigerinelloides 

àsper (Elir.), Glohigerinelloides davatus Bronn., 
Globotruncana area (Cushm.), Neojlabellina 

rugosa (Orb.)» Reussella pseudospinulosa Troels., 
Stensioeim pommcrami Brotz. 

Campanian. Early PrL,\raiie 
 Cibicidoides temirensis Zone: Aiaxophragtyiium 

orbignynaeforrnh Mjacl.» Stemioeina nuirsataen- 

sis Vass-, S. pùjninerana Brotz, Eponides mosk- 

vini (Keller), Osangulariu cordivriami (Orb.), 
Gavelinella cosnilnia (Marie), G. dainae 

(Mjatl.), G. clementiana pseiidoexcolata Kalin., 
Cibicidoides temirensis (Vass.), BoUvinoides 

decoratus decoratus Jon., B. laevigatus laevigatus 

Marie, Bolivimtella galeata Vass. 

Campanian, E'arly Turgay 
• Spiroplectammina senonana pocurica Zone; 

Rhabdammina cylindrica (Glaessn.), Bathy- 

siphon nodosariaformis Subb., Tburammina 

splendens Egger, T. porosa Egger,. Glomospira 

corona Cushm. er jarv.. G*, gordialiformis 

Podob., Reophax proprius Poclob., R. angustus 

Belous., Adercotrynui glnmeratoformis (Zasp.), 
Haplophragmaides giganteus Belous., Cribro- 

stomoides cretaceus exploratus Podob., C. trini- 

tatensis sibiricus Podob.. Labrospira fraseri 

propensti Podob., Arnmobaculiîes fiugmentarius 

Cushm., Ammomurginulina crispa (Kypr.), 
Spiroplectammina senonana pocurica Ralakhm., 
Trochammina boehmi Franke, Gaudiyinopsis 

vtilgaris (Kypr.), PseudoclavuUnia hastatu 

admota Podob. 

Sanronian, Lace 
• Gavelinella sidligera Zone; Ataxophragmium 

orbignynaefurmis Mjacl., BoUvinoides strigillatus 

(Chapm.)) Cibicides excavatus Bruez., Cihici- 

doides eriksdidensis (Broiz.), Gavelinella costulata. 

(Marie), G. ex gc. sîelligera (Marie), G. stelligem 

(Mai*ie)> G. umhiUcatuk (Mjacl.), Globoroialites 

mklidinuvms (Orb.), Globotruncana bulloides 

Vogl., Üsangitlaria whiteî crassa (Vass.), O. lohi- 

tei polycamerata (Vass.), O. whirei praeceps 

(Brorz.), O. wbitei wbitei (Brotz.), PraehuUrnina 

ventricosa Brot/.., Spiroplectam-mina rosula 

(Ehr.), Stensioeina exculpta exculpta (Reuss), 
Stensioeina exculpta p'acUis Bror/.., S. granulara 

petfecta Koch, ValvuUneria inariei Vass. 

Santon ian, Turgay 
• Ammobaculites dignus-PseudorlavuUna bastata 

admota Zone: Rhizammina sp., Bathysiphon 

vitta Nauss, Psnmmosphaera laevigaia White, 
Saccammina spp., Ammodiscus cretaceus 

(Rcuss), Reophax inordinatus Young, R. gutti- 

formis IVjdob., Haplophragmaides tumidus 

Podob., H. Cushm., Cyctammina flexuo- 

sa Podob., Labrospira spp., Ammobaculites 

dign us Podob., A m mosea la ria i n eu Itus 

(Ehrenb.), Pseudoclavulina sp., P. bastata 

admota Podob. 

Sanconian, Early 2 
• Stensioeina granulata peifecta Zone: Cibicides 

excavatus Brotz., Cibicidoides eriksdalensis 

(Brotz.), Prkebulimina ventricosa (Brotz.), 
Spiroplecutmmina rosula (Ehr.)» Stensioeina gra- 

ntdata incondita Koch, Stensioeina granulata 

peifecta Koch, ValvuUneria maiiei Va.ss. 

Sanconian, Early 1, upper part ot lace Coniacian - 
lower part of early Sanconian 
• Stensioeina exadpta exculpta Zone. Cibicidoides 

erikedalensis (Brotz.)> Gaudryina laevigata 

Franke, GaiseUnella infi'osantoriica (Balakhm.), 
Gavelinella utnbilicatula (MjatL), Spiroplectam- 

mina rosula (Ehr.), Stensioeina exculpta excidp- 

ta (Reuss), Stensioeina granulata granulata 

(Orb.). 

Coniacian, Latc 2 
• Stensioeina granulata granulata Zone: Eponides 
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concinmis planas Vass., Gavelinella costîüattt 

(Marie), Cs, infmsantonica (Balaldijn.), G. thaï- 

manni (Brotz.)t Globorotalites mkhdiniamis 

(Orb.)j Qsangularîâ ivhitei whitei (Brotz.), 

Spiroplectammina embaensis MjatL, Stensioeina 

granulata granulata (Orb.)» Valxmlineria laevis 

Brotz. 

Coniacian, Laie 1 

• Gavelinella costulata Zone: Gavelinella costula- 

ta (Marie), G. infmsanioriica (Balakhm.), 

G. thalmanni (^voVL?!^ OsanguLtria whitei whi¬ 

tei (Brotz.), Bolivinita eleyi (Cushm.), 

Spiroplectammina embaensis Mjarl., Statsioeina 

granulata granulata (Orb.) 

Coniacian, Early 

• Gavelinella kelleri Zone: Bolivinita eleyi 

(Cushm.), Eponides concinnus Brotz., 

Gavelinella kelleri (Mjatl.), G. praeinfrasanto- 

nica (Mjatl.), Globotruncana renzi Gand., 

Gyroidinoidei targidus (Hag.), Reussella kelleri 

Vass., Stensioeina granulata kelleri Koch, 

Verneuilina muemteri Reuss. 

Coniacian, lurgay 

• Haplophragmium chapmani-Amrnnscalaria 

antis-Reu^sella kelleri Zone: Ammabacttlites 

dignits Podob., Ammobaculoides unicus 

Tanach-, Anmoscalaria antis Podob., Haplo¬ 

phragmium chapniani (Tapp.), Spiroplectam¬ 

mina senonana oriema/is Kiss., Trochamrnîria 

boehmi Franke, T arguta Podob., Discorhis 

sibiricîts Dain, Reussella kellen Vass., Eponides 

concinnus planUs Vass., Gavelinella costulata 

(Marie), G, infrasatitonica (Balakhm.), 

Heterohelix spp. 

Coniacian, Zauralie 

• Discorhis sibiricus Zone: Arenobulimina sp., 

Nodosaria sp., N. zippei Reuss, N. hastata 

Schar., Dentalina sp., D. basiplanata Cushm., 

D. tineajomiis Schar, Discorhis D. sihirims 

Dain, Stensioeina emscherica Baryschn., 

Valvulineria lentioula (Reuss), Eponides sp., 

E. incognitus Kypr., E. karsteni (Reu.s.s), 

G a veli ne lia i nfras ait to n ica (Balakhm.), 

G. praeinfrasantonica (Mjatl.), G. sibirica 

Dain, Cymhalopora martini (Brotz.), Reussella 

>tW/m Vîss., Praebulirnina Heterohelix 

Coniacian, Early W Siberia 

• Haplopb ragm i u m ch a p rn a n i-A  m m ose a la ri  a 

antis Zone: Amrnobaculites dtgnus Podob., 

A. fiagmentarius agglutinans Podob., Ammoha- 

cîdaides unicus Tanach., Amrnoscalaria antis 

Podob., Haplophragmium chapniani (Tapp.), 

Spiroplectammina senonana orientalis Kiss. 

Turonian. Lare 

• Gavelinella moniliformis Zone: Ataxophrag- 

mmm cornpacturn Brotz., Gaudrylna pariabilis 

Mjatl., Gavelinella tnoniliformis (Reuss), 

Globorotalites multiseptus (Brotz.), Globotmn- 

cana lapparenti Brotz., G. marginata (Reuss), 

Hedhergella agalarovae (Voss.), Reussella cari¬ 

nata Vass., Spiroplectammina praclonga 

(Reuss.), 

Tiuonian, Late,.W Siberia 

• PsèudoôliivuUna hastata- hastata Zone: 

Ammôscataria antis Podob., Haptophragnoides 

çrikmayi Scelk et Wall., H, rota sibiricus Zasp., 

Pseudoclavnlina hastata hastata Cushm., 

Textiilaria anceps Reuss, Trochammina aiguta 

Podob. 

Turonian, Early, W Siberia 

• Gaudryinopsis filiformis angusta Zone: 

Amrnobaculites tuaevi Zasp., Ammomarginu- 

lina haplophargoidaeformis (Balakhm.), 

Gaudryînopsts filiformis angusta Podob., 

Haplophragmium incomprehemis (Ehrem.), 

Labrospira collyra (Nauss,), LiUtomba confusa 

Zasp., Trochammina subboîinae Zasp., 

IJvigerinammina manitohensis (Wick.). 

Cenomanian, Upper, W Siberia 

• Trochammina wetteri- Trochammina subbotinae 

Zone: Ammobaculites luaevi Zasp., Neobu- 

limina subcretucea (Cushm.), Reophax ïnordi- 

natiis Young, Saccamrnina scruposum Berth., 

Thurammina papillata Brady, Trochammina 

suhhotinae Zasp., T. wetteri Stelk & Wall, 

iJvigerinammina manitohensis (Wick.). 

Cenomanian, Lower and Middle 

• Gavelinella cenomanica Zone: GavelinelLi bal- 
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tica (Brotz/)» G. cenomarnca cénomanien 

(Brotz.)> G. cénomanien roncava (V;<ss,), 

Glohigennellolcki bentonernh (Morn). G. ultra- 

micrus (Subb.), Gyroidinoirics nitidus (Reuss), 

G. subconicm (Vass.), Hagenowella chapmani 

(Cushm.). Hedbergella caspia (Vass.)» 

Ho egl undhia pos tdo rso plana ( Va s s. ), 

Lingulogavelinella bïlaniellosa (Balakhm.), 

Valvubnerta lentkula lenticula (Reuss), V. len- 

ticula plummerae Loetr. 

RADIOLARIA  

Turgay 

• Orbiculiforma renillneforniis Zone; Orbictdi- 

forma nniillaefonnk (Camp, et Clark), 0. aus- 

tralis Pess., O, regis Pess., Crucetla espartoensis 

Pess., Tholodkciis fresnoensis (Forem.), Sticho- 

capsa asymhatos (Forem.), Dictyomitra spp. 

• Amphipyndax stocki Zone; SpxmgQtrocln ̂more- 

noensis Camp, et Clark, Orbictdifbnna maxima 

(Lipm.), Phasvliforma subcarinata Pess., 

Patellula verteroemis (Pess.), Amphibrachium 

mucronatum Lipm., Prunobracthium articula- 

tum (L.ipm.), Amphimentum tibiricum Lipm., 

Theocarnpe sibirica Lipm., Amphipyndax stocki 

(Camp, et Clark), Dictyomitra spp.. Lithos- 

trobus rostomevi Lipm. 

• Ikunohrnchium crassnrn Zone: Spongppyle inso- 

lita insoliui Kozun, Spongatrocims polygonatus 

(Camp, et Clark), Prunobruchium crassnm 

(Lipm.), A^riphibrachium ornatum Lipm., 

Porodisciis cretacein. Camp, et Clark, Botryo- 

metra amazon (Forem), Thvocampe artirnula 

(Gorh.), Inirnersotharax marinas (Gorb.), 

Dictyomitra spp,, Littwstrobus rostovzevi Lipm. 

• Ommaiodhetis mobilis Zone; Phaseliforma 

concenirica (Lipm.), OmrnUtodiscus mohilis 

Kozl., Spongodiscus spp., Orbiculiforma spp., 

O. multa (KozL), f^tylarta longispttia Squin., 

Dictyomitra striata Lipm.» D, sorquata Forem. 

• Stichocapsa pyranUdaui Zone; Cenosphaera sp., 

C. magna Grig.. ElUpsoxiphus asper Ruest, 

Trochodiscus spiniger Lipm,, Spongodiscus spp. 

Orbiculiforma spp. Stylûtrochus dolichacanlus 

Lipm., Stichocapsa sp., St. pyramidata (Grig.), 

Dictyomitra spp, 

• Cenodisous cenomanicus-Stichocapsa ferosia uva- 

tîca Zone: Cenodiscus venornanious Aliev, 

Triadiscm lozyniaki Amon, PeyiiinastriLm kiir-  

ganicum Amon, Spongotripus aculeatus Lipm., 

Stichocapsa sp., St. ferosia uvalica Amon, 

Çryptamplnmella conara (Horejn*)i Holocrypto- 

canium barbai Dumitrica. 

SPORES-POLLENS ASSOCIATIONS 

Maastrichiian, SPA IV.6: 

• dominants: Pinaceat\ Taxodiaceae ̂NermapoUes 

Pk, Trudopollis PL, nonperfectus PL, T. spe- 

ciosus PL: 

• siibdominants: Gleichenidites sp., Pinus sp., 

P. aralica Boleb., Concavisporites sp., Mato- 

nisporites spp., Polypodiisporites Ep., Laevi- 

gatosporites sp,, Cyathidites sp., Cedrus sp., 

Casuariniditex sp,, Triorites sp., Triporopol- 

lenites sp., Betidaepollenitcs sp., Kuprianipollis 

sp., Ocubipollis sp.,, PUcapallis sp.\ 

• attendants: CbissopoUis sp., Gneuiceapolleintes 

sp., Epbedrim sp,, Triporopollenites rnutabllis 

(N, Mtch.) Bratz., T. radiatostriaius (N. 

Mtcli.), Triatriopollenites exelstts (R. Pot.), 

T. rurensis PL. Subtriporopollenhes amiLitus PL, 

Vaaiopollis spp., Nudopollh PL, Extratriporo- 

poUeniles PL, ALancicorpus N. Mtch., Aqidla- 

pollenites Ruuse et N. Mtch., Proteacidites 

Cook. r^Coup., Triprojectus^A. Mtch.; 

• microphyToplankton abondant. 

Campanian, SPA IV.5; 

• dominants: Gleicheniidites senonicus Ross., 

G, laettis (Bolch.) Bolcli., Plicifera delicata 

(Bolch.) Bolch., Pinus sp., P. aralica Bolch.; 

• subdominants; Concavisporites sp., Matonispo- 

rites sp., Polypodiisporites sp., Laevigatosporites 

sp., Cyathidites sp., Ariadnaesporites verrucatus 

(Elsik) Hills., Cedrus .sp., Casuarinidites sp., 

Triorites sp.. Triporopolknites sp.l Betulacpol- 

lenites sp.» Kuprianipollis sp.» IhtdopoWs rector 

PL, L hemiperfectus PL, T. parvotrudens PL, 

T. sp., Oculopollis sp., Plkapollis serra PL, 

P conserta PL, P. sp.; 

• attendants; Appendicisporites sp., Ckatricosi- 

sporites sp., Hernitelia sp., Balmeisporites sp., 

Vacuopollh spp., Nudopollis PL, Extratripo- 

ropollenites PL, Postnormapolles PL, Manci- 
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corpus N. Midi., Acjuilapollenitcs Rouse et 

N. Midi.;  

• rare: Canuiroztmosporites Kr,, Taurocusporites 

reduncus (Bolch.) Srover, Stenozonotiiles radia- 

tus Chl., Divisisporites eukirchcnensis Th., 

Foraminisporis harangaejuis (Nagy) Pacl.; 

• microphytoplankton abundant. 

Santonian, S PA 1V.4: 

• dominants: Gleicheriiidites senonicus Ross., 

G. laetus (Bolch.) Bolch., Plicifcra delicata 

(Bolch.) Boldi., Pintis sp,, P. aralica Bolch., 

Cedrtîs parvhaccata Saucr, C, pmlUx Saucr; 

• subdomiiiants: Concdvisporites spp., Matoni- 

sporitcs spp., Polypodiisporiteî flexHs Chl., 

LaevigaiosporsttJ ovatuf Wils. et Websi., 

Cyathidiies nuUraÜs Coup., C minor Coup., 

C puHctatus Delc. et Sjirum., Gedrus pachîder- 

ma. Sauer, Taxodiaccae ̂Casiuirinidites cainmoi- 

cus Cook, et Rikc, Priorités harrisH Coup., 

Triporopollcuites plivoides Zakl., BetulaepoF 

lenites micwexelsm P Rot., Scabratricolpites legi- 

bilis Samoil., Kuprumipollîs santaloides (Stelm.) 

Kom., K. vlegitns (Zakl.) Kom., Complexiopollis 

spp., Viicuopullis VfpyriimisV\.\ 

• attendant.s. Appendicisporitcs sp., Cicatricosi- 

sporites%Ÿ. ̂tiamielia mirabilis Bolch., //. sepa- 

rata Chl.. H. sp., Balmehporites ntius Kond., 

B. striatus Koiid., B. sp.. Thûrnsonipollis 

magfiijiats (Th. et Pf.) Kr., CornavipoUis Pf., 

Multiporopollenites sp., Bombacacidites sp., 

Liliacidites sp., Ahuocolpites sp„ Symplocaeites 

sp., Proteacidites sp.. Tripotopollenites sp., 

TrudüpoUis sp.; 

• rare: Camarozotiosporites Kr., Taurocusporites 

reduncus (Bolch.) Stover, Stenozonotriletes 

radiatus Chl.» Dildsisporites ettkircbenemis Th., 

Foraminisporis barangaetisis (Nagy) Pacl.; 

• microphytoplankton abundant. 

Turoniaii, SPA 1V.3: 

• dominants: Gleiheniidites spp., Selaginella 

spp., PUcifera delicata (Bolch.) Bolch., 

Pinaceue; 

• subdoniinaïus: Fauroaisporites reduncus 

(Bolch.) Scover, Cyarhidites australis Coup., 

C. spp., Hemitelia maxonii Ros.> Matonia- 

sporitcs spp., Lygodinm. spp., Contignisporites 

perplexus Sind., Laevigatosporites ovatus Wils. 

et Welist-, Polypodiisporites fïexns Clil., 

Retitricolpites spp., Tricalpites cf retiailatus 

Cook., r erugatus Hedl. et Norris, Quercites 

sparsus (Marr.) Samoil., Araliaceac ̂Rulacraey 

NyssapoHemtes sp., Polyporites clarus N. Mrch., 

Monocolpites bisutcus Mart., Liliacidites sp., 

Disulcites reticidatiis Pot , Erteipites sp 

• attendants: Camarozonnsporites ratus Kr., 

C spp., Concavisporiies kainopbytkns Voron., 

C jiincturn (K.-M.) Semenova, Kornilovites 

crispus K.ilm., K trisegmentatus Kalm., 

Cicatriensisporites perfhratus (Marr.) V'oror., 

C exilioides (Mal.) Voron., C dorogemh Pot. 

et Ccll., Appendicisporites sp.. Anémia sp., 

Complexiopollis Ph, Kuprianipollis Kom., 

Furonipollis Ameron, Tricvlporopolleniies Pf,, 

Triaritesx 

• microphytoplankton rare. 

Late Cenornanian-early Turonian, SPA 1V.2: 

• dominants: Gleiheniidites sp., G. senonicus 

Ross.» G. laetus (Bolch.) Bolch., G. stellatus 

(Bolcli.), PUcifera delicata (Bolch.) Bolch., 

Pinaceae\ 

• subdomiiiants: Cyathidites australis Coup., 

C. spp., Hemitelia maxonii Ros., Matonia- 

sporites .spp., Lygodium sp.. Z., japonkforme 

E. Iv.. granulatum E. Iv., Contignisporites 

perplexus Slng., LaciLgatosporites ovatus Wils. 

et Webst., Polypodiisporites flexus Chl., 

Retitricolpites verrnimurns Brenn., R. granosus 

lledl. et Morris, /?. mdgaris Pieite. Tricalpites 

cf. reticulatus Couk., T. erugatus fledl. et 

Morris, Rottsea rnkilipollU .Srivast.. Viburnum 

sp., Quercites sparsus (Mart.) Samoil., Aralia- 

ceacy Rutüceacy Nyssapolknifcs sp., Polyporites 

clarus N. Mich., Monocolpites bisukus Mart., 

Liliacidites sp., Disulciref reticulatus Pot., 

Erkipites sp.; 

• attendants: Camarozonospontes ratus Kr., 

C. spp., Concavisporites kainophyticus Voron., 

C junctum (K.-M.) Semenova, Kornilovites 

crispus Kalm.. K. trisegmentarus Kalrm., 

Cicatricosisporites perforatus (Mart.) Voion., 

C. exilioides (Mal.) Voron., C dorogensis l*ot. 

et Ccll., Appendicisporires sp.> Anémia sp., 

Complexiopollis Pf., Kuprianipollis Kom., 

TurenipoUis Ameron, TncolporopalImites Pf., 

Triarites sp.; 
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• rare: Taurocusporites reduncus (Bolch.) Stover, 

T. segmentatus Stover, Foraminisporis wontha- 

giensk (Cook. Detcm.) Detrm.; 

• microphytoplankcon rare. 

Early-micldle Cenomanian, SPA IV. 1: 

• dominants; Gleiheniîdites sp., G. senonicus 

Ross., G. Lietiis (BoJch.) Bolch., PwuSy CedruSy 

Podocatpus, Dacridium.j Phyllocladites; 

• subdominants: Dicksoiiiaceae ̂Cyntheaceae, 

Matonïaceâe, Polypodiaceue ̂Lygodium sp., 

L. japonicifonne E. Iv.; 

• attendants: Lophotriletes, Hymenozonotriletes, 

Camarozoïwsporites ̂Concavisporites ̂Cicatri' 

cosisporites sp., Appendicisporites sp.. Anémia 

sp., Cascanea luikhraneevi Bolch., Tricolpites 

sagax Norris, T, alhiensis Kemp., Cipuliferoi- 

daepollenites minnttis (Brenner) Sing., Platanus 

orientai!forrnis Samoil., Menhpemium turonP 

cum N. Mtch.. Quercites sparsus (Mart.) f. ves- 

CHS Samoi 1., Rhamnaceae ; 

• rare: Cingiiulatisporites eiikirchensoides Delc. et 

Sprum., Taurocusporites reduncus (Bolch.) 

Stover, Peromonolites reticulatus Brenner, 

Typha sp. 

FLORA 

Leafy flora assemblage LFA 1: 

• Asplénium dicksonianum Fieer, Onychiopsis psi- 

lotoides (St. et Webb) Ward, Gleichenia sp., 

CJadophlebîs foergeissenii (Heer) Vachr., C. kîd~ 

densis Vachr., Sphenopteris sp., Nissonia 

kazachstanica Vachr., Otozamites jarmolenkoi 

Vachr., Zamiîes ? sp., Podosamites ellipsoïdes 

Sap., Séquoia heterophylla Vclen., S. fastigata 

Fdeer, Magnolia sp., Menispermites hyschto/ovi- 

r/i;7 Vachr., Myrica ? kuldensis Vachr., M. zen- 

keri (Etr.) Hccr., Platanus psendoguillelmae 

Krass., P. cuneiformis Krass, P golenkinii, 

Vachr., P. prirnaeva Lesq., P. newberryana 

Hcer., Dalhergites sewardiana (Shap.) Vachr., 

D. simplex (Newb.) Sew., Leguminosites ovalifh'- 

lius Hecr, Acer janscbinii (Vachr.) Vachr., 

Ziziphus menneri Vachr., Vitis cretacea Vachr., 

Cissites uralensis Kryshc., Aralia formosa Hecr, 

Diospyros prirnaeva Heer, Dicotylophyllum 

rhomhoidale Vachr. 

Aktyubinskian Priuralie, Western Primugod- 

zharie, Upper Albian-Cenomanian. 

So callcd Koldcnen-Temirskian flora (according 

to Shilin, 1986). 

Leafy flora assemblage LFA II:  

• Regnellidium sp., Taxites kasachstanica Shilin, 

Magîollia alternans Heer, M. amplifolia Heer, 

Laurophyllum sp., Platanus sp., P pseudoguilleF 

mae Krass., P cuneiformis Krass., Celtidophyl- 

lum praeustralc Krass., Dalhergites simplex 

(Newb.) Sew., Ilex sp., Ziziphus ajatensis 

Vachr., Diospyros prirnaeva Heer, Eucalyptus 

uralensis Vachr. 

Turgay trough, Cenomanian-Turonian. 
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